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(54) THREE-PHASE INVERTER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress leakage 
current and power source noise, and realize 
miniaturization and reduction in the number of 
constituent part items and cost. 
SOLUTION: One phase of a three-phase AC power 
source 21, of which the phase in not connected with a 
single-phase forward converting circuit 31, is connected 
with an intermediate connection part of capacitors CI 
and 02 of a smoothing circuit 33, and with one phase of 
a three-phase load 26 which phase is not connected 
with a single-phase backward converting circuit 32. 
Thereby DC voltages applied to the capacitors 01 and 
02 are fixed to about double the potentials of a line 
voltage of the three-phase AO power source 21, at a 
maximum, when a ground potential is set as a reference. 
The DO voltages are applied to a load 26 via the 
backward converting circuit 32. The potential of one 
phase of the load 26 is set at a ground potential, and the 
instantaneous value of a voltage of the other phase is 

restrained at about double the potential of the line voltage of the power source 21 at a 
maximum. 




http://www1 9.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAARIaaOfDA41 21 75462P... 2008/1 0/1 7 



JP,2000-175462,A [CLAIMS] 



1/3 V 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[ClaimCs)] 

[Claim 1]An inverter device which changes both voltage of a three-phase-alternating-current 
power supply, and both [ one side or ], and is outputted to a three-phase-circuit load apparatus, 
comprising: 

A single phase rectification circuit connected to two phases of the 3-phase outputs of a three- 
phase-alternating-current power supply. 

A smoothing circuit which are connected to the direct-current side of said single phase 
rectification circuit, and the series connection of the capacitor of a couple is carried out, and 
one of the intermediate connection parts of these capacitors is connected to the remaining 
plane 1 output of said three-phase-alternating-current power supply at least, and is connected 
to a plane 1 of the three-phase-circuit inputs of a three-phase-circuit load apparatus. 
A single phase inversion circuit which is connected to said smoothing circuit and connected to 
the remaining 2 phase input of said three-phase-circuit load apparatus. 

A three-phase-circuit control means which controls said single phase inversion circuit to supply 
3-phase alternating-current voltage to said three-phase-circuit load apparatus. 

[Claim 2]An inverter device which changes both voltage of a three-phase-alternating-current 
power supply, and both [ one side or ], and is outputted to a three-phase-circuit load apparatus, 
comprising: 

A rate rectification circuit of single phase high tensile which consists of a switch element by 
which antiparallel connection was carried out to a single phase full bridge rectifier and said single 
phase full bridge rectifier. 

A smoothing circuit which are connected to the direct-current side of said rate rectification 
circuit of single phase high tensile, and the series connection of the capacitor of a couple is 
carried out, and one of the intermediate connection parts of these capacitors is connected to 
the remaining plane 1 output of said three-phase-alternating-current power supply at least, and 
is connected to a plane 1 of the three-phase-circuit inputs of a three-phase-circuit load 
apparatus. 

A single phase inversion circuit which is connected to said smoothing circuit and connected to 
the remaining 2 phase input of said three-phase-circuit load apparatus. 

A three-phase-circuit control means which controls said single phase inversion circuit to supply 
3-phase alternating-current voltage to said three-phase-circuit load apparatus, and a rate 
rectification control means of high tensile which controls said rate rectification circuit of single 
phase high tensile to form into an outline sine wave current which flows from said three-phase- 
alternating-current power supply, and to improve a power-factor. 

[Claim 3]An inverter device which changes both voltage of a three-phase-alternating-current 
power supply, and both [ one side or ], and is outputted to a three-phase-circuit load apparatus, 
comprising: 

A single phase rectification circuit connected to two phases of the 3-phase outputs of a three- 
phase-alternating-current power supply. 
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Are connected to the direct-current side of said single phase rectification circuit, and the series 
connection of the capacitor of a couple is carried out at least, and one of the intermediate 
connection parts of these capacitors is connected to the remaining plane 1 output of said three- 
phase-alternating-current power supply, and. A smoothing circuit which may be connected to a 
plane 1 of the three-phase-circuit inputs of a three-phase-circuit load apparatus via an opening 
and closing means for changing opening and closing of a circuit. 

A three-phase-circuit inversion circuit which is connected to said smoothing circuit and 
connected to a three-phase-circuit input of said three-phase-circuit load apparatus. 
When making mostly an output of said three-phase-circuit inversion circuit into power supply 
voltage with three-phase-circuit voltage to the voltage, it changes into a closed circuit state, A 
keying-circuit control means which controls said opening and closing means to consider it as an 
open state when making an output of said three-phase-circuit inversion circuit into three- 
phase-circuit voltage up to the twice [ about ] of power supply voltage, A three-phase-circuit 
control means which controls said three-phase-circuit inversion circuit to supply 3-phase 
alternating-current voltage to said three-phase-circuit load apparatus corresponding to a 
switching condition of said opening and closing means. 

[Claim 4]An inverter device which changes both voltage of a three-phase-alternating-current 
power supply, and both [ one side or ], and is outputted to a three-phase-circuit load apparatus, 
comprising: 

A three-phase-circuit rectification circuit connected to a 3-phase output of a three-phase- 
alternating-current power supply. 

It is connected to the direct-current side of said three-phase-circuit rectification circuit, and 
the series connection of the capacitor of a couple is carried out at least, A smoothing circuit 
which one of the intermediate connection parts of these capacitors may be connected via an 
opening and closing means for changing opening and closing of a circuit to a plane 1 output of 
said three-phase-alternating-current power supply, and is connected to a plane 1 of the three- 
phase-circuit inputs of a three-phase-circuit load apparatus. 

A single phase inversion circuit which is connected to said smoothing circuit and connected to 
the remaining 2 phase input of said three-phase-circuit load apparatus. 
When making an output of said single phase inversion circuit into power supply voltage with 
three-phase-circuit voltage to the voltage mostly, it changes into a closed circuit state, A 
keying-circuit control means which controls said opening and closing means to consider it as an 
open state when making an output of said single phase inversion circuit into three-phase-circuit 
voltage up to 1 /about 2 time of power supply voltage, A three-phase-circuit control means 
which controls said single phase inversion circuit to supply 3-phase alternating-current voltage 
to said three-phase-circuit load apparatus corresponding to a switching condition of said 
opening and closing means. 

[Claim 5]An inverter device which changes both voltage of a three-phase-alternating-current 
power supply, and both [ one side or ], and is outputted to a three-phase-circuit load apparatus, 

comprising: 

A three-phase-circuit rectification circuit connected to a 3-phase output of a three-phase- 
alternating-current power supply. 

It is connected to the direct-current side of said three-phase-circuit rectification circuit, and 
the series connection of the capacitor of a couple is carried out at least. One of the 
intermediate connection parts of these capacitors may be connected to a plane 1 of the three- 
phase-circuit inputs of a three-phase-circuit load apparatus via the 1st opening and closing 
means for changing opening and closing of a circuit, and. A smoothing circuit which may be 
connected via the 2nd opening and closing means for changing opening and closing of a circuit to 
a plane 1 output of said three-phase-alternating-current power supply. 
A three-phase-circuit inversion circuit which is connected to said smoothing circuit and 
connected to a three-phase-circuit input of said three-phase-circuit load apparatus. 
A keying-circuit control means which controls each switching condition of said 1st opening and 
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closing means and said 2nd opening and closing means corresponding to an output voltage range 
of said three-phase-circuit inversion circuit, A three-phase-circuit control means which controls 
said three-phase-circuit inversion circuit to supply 3-phase alternating-current voltage to said 
three-phase-circuit load apparatus corresponding to a switching condition of said 1st opening 
and closing means and said 2nd opening and closing means. 

[Claim 6]An inverter device which changes both voltage of a three-phase-alternating-current 
power supply, and both [ one side or ], and is outputted to a three-phase-circuit load apparatus, 
comprising: 

A three-phase-circuit rectification circuit connected to a 3-phase output of a three-phase- 
alternating-current power supply. 

A smoothing circuit where it is connected to the direct-current side of said three-phase-circuit 
rectification circuit, and the series connection of the capacitor of a couple is carried out at least, 
and one of the intermediate connection parts of these capacitors is connected at a neutral point 
of said three-phase-alternating-current power supply, A three-phase-circuit inversion circuit 
which is connected to said smoothing circuit and connected to a three-phase-circuit input of 
said three-phase-circuit load apparatus. 

[Claim 7]The three-phase-circuit inverter device according to claim 6, wherein said intermediate 
connection part of the capacitors of said smoothing circuit is connected also at a neutral point 
of said three-phase-circuit load apparatus. 



[Translation done.] 
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* NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the three-phase-circuit inverter device which 
changes and outputs the voltage and frequency of a three-phase-alternating-current power 
supply. 
[0002] 

[Description of the Prior Art] Drawing 1 1 is a block diagram showing the composition of a 
common three-phase-circuit inverter device. The three-phase-circuit rectification circuit 1 1 of 
composition of that the diode row to which this inverter device carried out the series connection 
of the diode of a couple was connected to 3 parallel, It has the composition that the three- 
phase-circuit inversion circuit 1 2 of composition of that the diode row which carried out the 
series connection of the diode of a couple was connected to 3 parallel, and antiparallel 
connection of the switch element was carried out to each one diode of every, and the smoothing 
capacitor 1 3 were connected in parallel. Antiparallel connection means that two elements carry 
out polarity reversely and are connected in parallel. 

[0003]ln three diode rows of the three-phase-circuit rectification circuit 1 1 , the three phase 
circuit of the three-phase-alternating-current power supply 21 is supplied to the intermediate 
connection part of the diode of the couple of each sequence the plane 1 every. 
[0004]The output of the three phase circuit of the three-phase-circuit inversion circuit 1 2 is 
supplied to each phase of the three-phase-circuit load apparatus 26 the plane 1 every from the 
intermediate connection part of the diode of the couple of each sequence in three diode rows of 
the three-phase-circuit inversion circuit 12. 

[0005]When the plane 1 of the three-phase-alternating-current power supply 21 is grounded, it 
is known for the three-phase-circuit inverter device of composition of being shown in drawing 1 1 
that unspecified potential will be impressed to the three-phase-circuit load apparatus 26 to 
earth potentials. Since it changes with the switch elements in the three-phase-circuit inversion 
circuit 1 2 at high speed and the leakage current becomes large with the stray capacitance 
between the three-phase-circuit load apparatus 26 and earth potentials, the unspecified 
potential impressed causes [ of a power supply noise or leak current ] an increase. Therefore, it 
is preferred to inhibit the influence of the unspecified potential as much as possible. The 
miniaturization of an inverter device, reduction of component-parts mark, and low cost-ization 
are also required. 

[0006] By the way, in the single phase inverter circuit, the circuit coped with for reducing leak 
current and a power supply noise is proposed (the Fuji time signal, Vol.71, No.7, p.407-410, 1998). 
The rate converter circuit 14 of single phase high tensile of composition of this single phase 
inverter circuit having carried out the series connection of the diode of a couple, as shown in 
drawing 12 , and having carried out antiparallel connection of the switch element to each one 
diode of every. It has the composition that the single phase inversion circuit 15 of composition of 
having carried out the series connection of the diode of a couple, and having carried out 
antiparallel connection of the switch element to each one diode of every and the smoothing 
circuit 1 6 which carried out the series connection of the capacitor of a couple were connected 
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in parallel. 

[0007]And one output phases of the two phases of the single-phase alternative current power 
supply 22, While the intermediate connection part of the diode of the couple of the rate 
converter circuit 14 of single phase high tensile is supplied via AC reactor 17, the output phases 
of another side of the single-phase alternative current power supply 22 are supplied to one 
output phases of the intermediate connection part of the capacitor of the couple of the 
smoothing circuit 1 6, and the single phase inversion circuit outputting part 27. The output from 
the intermediate connection part of the diode of the couple of the single phase inversion circuit 
15 is supplied to another output phases of the single phase inversion circuit outputting part 27. 
[0008]According to the single phase inverter circuit shown in this drawing 12 , both leak current 
and a power supply noise are controlled, and it is supposed that the effect that reduction of a 
miniaturization and component-parts mark and low cost-ization are further realizable will be 
acquired. 
[0009] 

[Problem(s) to be Solved by the Invention] However, it is still difficult to realize control of leak 
current, and control of a power supply noise like the single phase inverter circuit mentioned 
above in a three-phase-circuit inverter device, and it ajso difficult to fill the demand of the 
miniaturization of an inverter device, reduction of component-parts mark, low-cost-izing, etc. 
[0010]This invention was made in view of the above-mentioned situation, and controls leak 
current and a power supply noise in a three-phase-circuit inverter device, and an object of this 
invention is to obtain the three-phase-circuit inverter device which can realize reduction of a 
miniaturization and component-parts mark, and low cost-ization further. 
[0011] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose, on the other 
hand, voltage of a three~phase-alternating~current power supply and frequency this invention Or 
a single phase rectification circuit which is an inverter device which changes both and is 
outputted to a three-phase-circuit load apparatus, and is connected to two phases of the 3- 
phase outputs of a three-phase-alternating-current power supply, Are connected to the direct- 
current side of said single phase rectification circuit, and the series connection of the capacitor 
of a couple is carried out at least, and one of the intermediate connection parts of these 
capacitors is connected to the remaining plane 1 output of said three-phase-alternating-current 
power supply, and. A single phase inversion circuit which is connected to a smoothing circuit 
connected to a plane 1 of the three-phase-circuit inputs of a three-phase-circuit load 
apparatus, and said smoothing circuit, and is connected to the remaining 2 phase input of said 
three-phase-circuit load apparatus, A three-phase-circuit control means which controls said 
single phase inversion circuit to supply 3-phase alternating-current voltage to said three-phase- 
circuit load apparatus is provided. 

[001 2]According to this invention, a single phase rectification circuit is connected to two phases 
of the 3-phase outputs of a three-phase-alternating-current power supply, and one of the 
intermediate connection parts of the capacitors of a smoothing circuit is connected to the 
remaining plane 1 output of a three-phase-alternating-current power supply, and. It is connected 
to a plane 1 of the three-phase-circuit inputs of a three-phase-circuit load apparatus, and a 
single phase inversion circuit is connected to the remaining 2 phase input of a three-phase- 
circuit load apparatus, and a single phase inversion circuit is controlled by a three-phase-circuit 
control means so that 3-phase alternating-current voltage is supplied to a three-phase-circuit 
load apparatus. 

[0013]This invention is an inverter device which changes both voltage of a three-phase- 
alternating-current power supply, and both [ one side or ], and is outputted to a three-phase- 
circuit load apparatus, A rate rectification circuit of single phase high tensile which consists of a 
switch element by which antiparallel connection was carried out to a single phase full bridge 
rectifier and said single phase full bridge rectifier, Are connected to the direct-current side of 
said rate rectification circuit of single phase high tensile, and the series connection of the 
capacitor of a couple is carried out at least, and one of the intermediate connection parts of 
these capacitors is connected to the remaining plane 1 output of said three-phase-alternating- 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web„cgi^ejue?atw„u=http%3A%2F%2Fwww4.i... 2008/1 0/1 7 



JP,2000~-175462.A [DETAILED DESCRIPTION] 



3/15^— V 



current power supply, and. A single phase inversion circuit which is connected to a smoothing 
circuit connected to a plane 1 of the three-phase-circuit inputs of a three-^phase-circuit load 
apparatus, and said smoothing circuit, and is connected to the remaining 2 phase input of said 
three-phase-circuit load apparatus, A three-phase-circuit control means which controls said 
single phase inversion circuit to supply 3-phase alternating-current voltage to said three-phase- 
circuit load apparatus, and a rate rectification control means of high tensile which controls said 
rate rectification circuit of single phase high tensile to form into an outline sine wave current 
which flows from said three-phase-alternating^current power supply, and to improve a power- 
factor are provided. 

[0014]According to this invention, a rate rectification circuit of single phase high tensile consists 
of a switch element by which antiparallel connection was carried out to a single phase full bridge 
rectifier and said single phase full bridge rectifier, One of the intermediate connection parts of 
the capacitors of a smoothing circuit is connected to the remaining plane 1 output of a three- 
phase-alternating-current power supply, and. It is connected to a plane 1 of the three-phase- 
circuit inputs of a three-phase-circuit load apparatus, is connected to the remaining 2 phase 
input of a three-phase-circuit load apparatus by single phase inversion circuit, and by a three- 
phase-circuit control means. A single phase inversion circuit is controlled so that 3-phase 
alternating-current voltage is supplied to a three-phase-circuit load apparatus, and a rate 
rectification circuit of single phase high tensile is controlled so that current which flows from a 
three-phase-alternating-current power supply is formed into an outline sine wave by rate 
rectification control means of high tensile and a power-factor is further improved by it. 
[0015]On the other hand, voltage of a three-phase-alternating-current power supply and 
frequency this invention Or a single phase rectification circuit which is an inverter device which 
changes both and is outputted to a three-phase-circuit load apparatus, and is connected to two 
phases of the 3-phase outputs of a three-phase-alternating-current power supply, Are 
connected to the direct-current side of said single phase rectification circuit, and the series 
connection of the capacitor of a couple is carried out at least, and one of the intermediate 
connection parts of these capacitors is connected to the remaining plane 1 output of said three- 
phase-alternating-current power supply, and. A smoothing circuit which may be connected to a 
plane 1 of the three-phase-circuit inputs of a three-phase-circuit load apparatus via an opening 
and closing means for changing opening and closing of a circuit, A three-phase-circuit inversion 
circuit which is connected to said smoothing circuit and connected to a three-phase-circuit 
input of said three-phase-circuit load apparatus. When making mostly an output of said three- 
phase-circuit inversion circuit into power supply voltage with three-phase-circuit voltage to the 
voltage, it changes into a closed circuit state, A keying-circuit control means which controls said 
opening and closing means to consider it as an open state when making an output of said three- 
phase-circuit inversion circuit into three-phase-circuit voltage up to the twice [ about ] of 
power supply voltage, A three-phase-circuit control means which controls said three-phase- 
circuit inversion circuit to supply 3-phase alternating-current voltage to said three-phase- 
circuit load apparatus corresponding to a switching condition of said opening and closing means 
is provided. 

[0016]According to this invention, a single phase rectification circuit is connected to two phases 
of the 3-phase outputs of a three-phase-alternating-current power supply, and one of the 
intermediate connection parts of the capacitors of a smoothing circuit is connected to the 
remaining plane 1 output of a three-phase-alternating-current power supply, and. It is connected 
to a plane 1 of the three-phase-circuit inputs of a three-phase-circuit load apparatus via an 
opening and closing means. It is connected to a three-phase-circuit input of a three-phase- 
circuit load apparatus, and a three-phase-circuit inversion circuit by a keying-circuit control 
means an opening and closing means, When making an output of a three-phase-circuit inversion 
circuit into power supply voltage with three-phase-circuit voltage to the voltage mostly, it will be 
in a closed circuit state, It is controlled to be in an open state, when making an output of a 
three-phase-circuit inversion circuit into three-phase-circuit voltage up to the twice [ about ] 
of power supply voltage, and further, a three-phase-circuit inversion circuit is controlled by a 
three-phase-circuit control means so that 3-phase alternating-current voltage is supplied to a 
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three-phase-circuit load apparatus corresponding to a switching condition of an opening and 

closing means. 

[0017]On the other hand, voltage of a three-phase-alternating-current power supply and 
frequency this invention Or a three-phase-circuit rectification circuit which is an inverter device 
which changes both and is outputted to a thrcc'-'phQ3G""circuit load apparatus, and is connected 
to a 3-phase output of a three-phase-alternating-current power supply, It is connected to the 
direct-current side of said three-phase-circuit rectification circuit, and the series connection of 
the capacitor of a couple is carried out at least. One of the intermediate connection parts of 
these capacitors may be connected via an opening and closing means for changing opening and 
closing of a circuit to a plane 1 output of said three-phase-alternating-current power supply, 
and. A single phase inversion circuit which is connected to a smoothing circuit connected to a 
plane 1 of the three-phase-circuit inputs of a three-phase-circuit load apparatus, and said 
smoothing circuit, and is connected to the remaining 2 phase input of said three-phase-circuit 
load apparatus. When making an output of said single phase inversion circuit into power supply 
voltage with three-phase-circuit voltage to the voltage mostly, it changes into a closed circuit 
state, A keying-circuit control means which controls said opening and closing means to consider 
it as an open state when making an output of said single phase inversion circuit into three- 
phase-circuit voltage up to 1 /about 2 time of power supply voltage, A three-phase-circuit 
control means which controls said single phase inversion circuit to supply 3-phase alternating- 
current voltage to said three-phase-circuit load apparatus corresponding to a switching 
condition of said opening and closing means is provided. 

[0018]According to this invention, a three-phase-circuit rectification circuit is connected to a 3- 
phase output of a three-phase-alternating-current power supply, and one of the intermediate 
connection parts of the capacitors of a smoothing circuit is connected to a plane 1 output of a 
three-phase-alternating-current power supply via an opening and closing means, and. It is 
connected to a plane 1 of the three-phase-circuit inputs of a three-phase-circuit load 
apparatus, and a single phase inversion circuit is connected to the remaining 2 phase input of a 
three-phase-circuit load apparatus. When an opening and closing means makes an output of a 
single phase inversion circuit power supply voltage with three-phase-circuit voltage to the 
voltage mostly by a keying-circuit control means, it will be in a closed circuit state. It is 
controlled to be in an open state, when making an output of a single phase inversion circuit into 
three-phase-circuit voltage up to 1 /about 2 time of power supply voltage, and further, a single 
phase inversion circuit is controlled by a three-phase-circuit control means so that 3-phase 
alternating-current voltage is supplied to a three-phase-circuit load apparatus corresponding to 
a switching condition of an opening and closing means. 

[0019]On the other hand, voltage of a three-phase-alternating-current power supply and 
frequency this invention Or a three-phase-circuit rectification circuit which is an inverter device 
which changes both and is outputted to a three-phase-circuit load apparatus, and is connected 
to a 3-phase output of a three-phase-alternating-current power supply. It is connected to the 
direct-current side of said three-phase-circuit rectification circuit, and the series connection of 
the capacitor of a couple is carried out at least. One of the intermediate connection parts of 
these capacitors may be connected to a plane 1 of the three-phase-circuit inputs of a three- 
phase-circuit load apparatus via the 1st opening and closing means for changing opening and 
closing of a circuit, and. A smoothing circuit which may be connected via the 2nd opening and 
closing means for changing opening and closing of a circuit to a plane 1 output of said three- 
phase-alternating-current power supply, A three-phase-circuit inversion circuit which is 
connected to said smoothing circuit and connected to a three-phase-circuit input of said three- 
phase-circuit load apparatus, A keying-circuit control means which controls each switching 
condition of said 1st opening and closing means and said 2nd opening and closing means 
corresponding to an output voltage range of said three-phase-circuit inversion circuit, A three- 
phase-circuit control means which controls said three-phase-circuit inversion circuit to supply 
3-phase alternating-current voltage to said three-phase-circuit load apparatus corresponding to 
a switching condition of said 1st opening and closing means and said 2nd opening and closing 
means is provided. 
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[0020] According to this invention, a three-phase-circuit rectification circuit is connected to a 3- 
phase output of a three-phase-alternating-current power supply, and one of the intermediate 
connection parts of the capacitors of a smoothing circuit is connected to a plane 1 of the three- 
phase-circuit inputs of a three-phase-circuit load apparatus via the 1 st opening and closing 
means, and. It is connected to a plane 1 output of a three-phase-alternating-current power 
supply via the 2nd opening and closing means, is connected to a three-phase-circuit input of a 
three-phase-circuit load apparatus by three-phase-circuit inversion circuit, and by a keying- 
circuit control means. Corresponding to an output voltage range of a three-phase-circuit 
inversion circuit, each switching condition of the 1 st opening and closing means and the 2nd 
opening and closing means is controlled, and further by a three-phase-circuit control means. A 
three-phase-circuit inversion circuit is controlled so that 3-phase alternating-current voltage is 
supplied to a three-phase-circuit load apparatus corresponding to a switching condition of the 
1st opening and closing means and the 2nd opening and closing means. 
[0021 ]On the other hand, voltage of a three-phase-alternating-current power supply and 
frequency this invention Or a three-phase-circuit rectification circuit which is an inverter device 
which changes both and is outputted to a three-phase-circuit load apparatus, and is connected 
to a 3-phase output of a three-phase-alternating-current power supply, A smoothing circuit 
where it is connected to the direct-current side of said three-phase-circuit rectification circuit, 
and the series connection of the capacitor of a couple is carried out at least, and one of the 
intermediate connection parts of these capacitors is connected at a neutral point of said three- 
phase-alternating-current power supply, A three-phase-circuit inversion circuit which is 
connected to said smoothing circuit and connected to a three-phase-circuit input of said three- 
phase-circuit load apparatus is provided. 

[0022] According to this invention, a three-phase-circuit rectification circuit is connected to a 3~ 
phase output of a three-phase-alternating-current power supply, one of the intermediate 
connection parts of the capacitors of a smoothing circuit is connected at a neutral point of a 
three-phase-alternating-current power supply, and a three-phase-circuit inversion circuit is 
connected to a three-phase-circuit input of a three-phase-circuit load apparatus. 
[0023]In this invention, said intermediate connection part of the capacitors of said smoothing 
circuit may be connected also at a neutral point of said three-phase-circuit load apparatus. 
[0024]According to this invention, an intermediate connection part of the capacitors of a 
smoothing circuit is connected also at a neutral point of a three-phase-circuit load apparatus. 
[0025] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, the 
embodiment of the three-phase-circuit inverter device concerning this invention is described in 
detail. 

[0026]Embodiment 1. drawing 1 is a block diagram showing the composition of the three-phase- 
circuit inverter device concerning the embodiment of the invention 1 . The single phase 
rectification circuit 31 of composition of that the diode row which, as for this inverter device, 
carried out the series connection of the diode D1 1 of a couple, the diode D21 of the diode row 
which carried out the series connection of D12, and a couple, and D22 was connected in parallel. 
The diode D61 of a couple, the diode row which carried out the series connection of D62, and 
the diode D71 of a couple and the diode row which carried out the series connection of D72 are 
connected in parallel. And it has the composition that the single phase inversion circuit 32 of 
composition of that antiparallel connection of the switch element S61, S62, S71, and S72 was 
carried out to each diode D61, D62, D71, and one Devery72, and the capacitor 01 of a couple 
and the smoothing circuit 33 which carried out the series connection of 02 were connected in 
parallel. 

[0027]In two diode rows of the single phase rectification circuit 31, two phases of the three 
phase circuits of the three-phase-alternating-current power supply 21 are supplied to the 
intermediate connection part of the diode D11 and the diode D12, and the intermediate 
connection part of the diode D21 and the diode D22 the plane 1 every. The remaining plane 1 of 
the three-phase-alternating-current power supply 21 is grounded, and is supplied to the plane 1 
of the inputs of the intermediate connection part of the capacitor 01 of the smoothing circuit 
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33, and the capacitor C2, and the three phase circuit of the three-phase-circuit load apparatus 
26. The output from the intermediate connection part of the diode D61 of the single phase 
inversion circuit 32 and the diode D62 and the output from the intermediate connection part of 
the diode D71 and the diode D72 are supplied to the two remaining phases of an input of the 
three-phase-circuit load apparatus 26, respectively. 

[0028]The single phase inversion circuit 32 is controlled by the three-phase-circuit control 
means 34. The three-phase-circuit control means 34 is a means for controlling to supply 3- 
phase alternating-current voltage to the three-phase-circuit load apparatus 26. 
[0029]An operation of Embodiment 1 is explained below. The plane 1 which is not connected to 
the single phase rectification circuit 31 of the three-phase-alternating-current power supply 21 
is connected to the intermediate connection part of the capacitor CI of the smoothing circuit 
33, and the capacitor C2, The about [ abbreviation root2 time ] potential of the line voltage of 
the three-phase-alternating-current power supply 21 is impressed between both the capacitors 
CI of the smoothing circuit 33, and each two poles of C2. The output of the plane 1 of the single 
phase inversion circuit 32 is controlled by the three-phase-circuit control means 34 to the 
output from the intermediate connection part of the smoothing circuit 33, and voltage VRS which 
has a desired pressure value and frequency between line of the three-phase-circuit load 
apparatus 26 by it is impressed. 

[0030]The output of the remaining plane 1 of the single phase inversion circuit 32 is controlled 
by the three-phase-circuit control means 34 to the output from the intermediate connection 
part of the smoothing circuit 33, and the voltage VST from which 1 20 degrees of phases differ to 
voltage VRS among other lines of the three-phase-circuit load apparatus 26 by it is impressed. 
With voltage VRS and the voltage VST, since the remaining voltage VTRs become settled 
automatically, a three-phase-alternating-current output can be obtained as the composition of 
the single phase inversion circuit 32 is also. 

[0031] According to the Embodiment 1, an unconnected plane 1 in the single phase rectification 
circuit 31 of the three-phase-alternating-current power supply 21, Since it is connected to the 
intermediate connection part of the capacitor CI of the smoothing circuit 33, and the capacitor 
C2 and is connected to the plane 1 which is not connected to the single phase inversion circuit 
32 of the three-phase-circuit load apparatus 26, The capacitor CI and the direct current voltage 
impressed to C2, respectively, Since it is fixed to the about [ abbreviation root2 time ] potential 
of the line voltage of the three-phase-alternating-current power supply 21 at the maximum on 
the basis of earth potentials and the direct current voltage is impressed to the three-phase- 
circuit load apparatus 26 through the three-phase-circuit inversion circuit 32, Potential of the 
plane 1 of the three-phase-circuit load apparatus 26 can be made into earth potentials, and the 
instantaneous value of the voltage of other phases can be controlled at the maximum to the 
about [ abbreviation root2 time ] potential of the line voltage of the three-phase-alternating- 
current power supply 21. As a result, leak current and a power supply noise can be controlled. 
[0032]According to the Embodiment 1, like the single phase rectification circuit where the 
composition of the rectification circuit 31 is common, since the composition of the inversion 
circuit 32 is the same as that of a general single phase inversion circuit, the miniaturization of an 
inverter device, reduction of component-parts mark, and low cost-ization are attained. 
Furthermore, a loss can also be reduced with reduction of component-parts mark. 
[0033]An AC reactor and a direct current reactor may be arbitrarily combined with the inverter 
device of the above-mentioned composition, the power-factor of a power supply can be 
improved, and the harmonic content of current can be controlled. 

[0034] Embodiment 2. drawing 2 is a block diagram showing the composition of the three-phase- 
circuit inverter device concerning the embodiment of the invention 2. That this inverter device 
differs from the above-mentioned Embodiment 1, It is having formed the rate rectification circuit 
41 of single phase high tensile instead of the single phase rectification circuit 31, having 
connected AC reactors 42 and 43 to the three-phase-alternating-current power supply 21 side 
of the rate rectification circuit 41 of single phase high tensile, respectively, and having 
established the rate rectification control means 44 of high tensile which controls the rate 
rectification circuit 41 of single phase high tensile. Since other composition is the same as that 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran„web.cgi_ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/10/17 



JP,2000-175462,A [DETAILED DESCRIPTION] 



7/15^— 



of the above-mentioned Embodiment 1 (refer to drawing 1 ), the numerals same about the same 
composition are attached and explanation is omitted. 

[0035]The rectifier sequence to which, as for the rate rectification circuit 41 of single phase high 
tensile, the series connection of the single phase full bridge rectifier D1 1 1 of a couple, the single 
phase full bridge rectifier D121 of the rectifier sequence which carried out the series connection 
of D1 12, and a couple, and D122 was carried out is connected in parallel, And it has the 
composition that antiparallel connection of the switch element Sill, S1 12, SI 21, and SI 22 was 
carried out to each single phase full bridge rectifier Dili, D112, D121, and one Devery122. 
[0036]The rate rectification control means 44 of high tensile forms into an outline sine wave the 
current which flows from the three-phase-alternating-current power supply 21, and controls the 
rate rectification circuit 41 of single phase high tensile to make power factor improvement 
possible. 

[0037]An operation of Embodiment 2 is explained below. Voltage VRS.conv which has a desired 
pressure value and frequency occurs between the plane 1 output inside the rate rectification 
circuit 41 of single phase high tensile, and the phase connected to the intermediate junction of 
the capacitor CI of the smoothing circuit 33 of the three-phase-alternating-current power 
supply 21, and the capacitor C2. This voltage VRS^conv is impressed between AC reactors to 
power supply phase voltage VRS, and the power supply current which flows by it is decided. 
Therefore, the rate rectification circuit 41 of single phase high tensile is controlled by the rate 
rectification control means 44 of high tensile, power supply current is formed into an outline sine 
wave, and voltage VRS.conv which can improve a power-factor is generated. 
[0038]Also about between other plane 1 outputs inside the rate rectification circuit 41 of single 
phase high tensile, and the phases connected to the intermediate junction of the capacitor CI 
and the capacitor C2 of the three-phase-alternating-current power supply 21. The rate 
rectification control means 44 of high tensile performs same control, power supply current is 
formed into an outline sine wave, and voltage VST_conv which can improve a power-factor is 
generated. 

[0039]Since it is the same as that of Embodiment 1 about control of the inversion circuit 32. 
explanation is omitted. 

[0040]The same effect as Embodiment 1, i.e., control of leak current, according to the 
Embodiment 2, Control of a power supply noise, the miniaturization of an inverter device, 
reduction of component-parts mark, the effect that low-cost-izing and reduction of a loss are 
possible is acquired — in addition, the rate rectification circuit 41 of single phase high tensile 
was used as a rectification circuit of the three-phase-alternating-current power supply 21 — a 
sake — from the three-phase-alternating-current power supply 21 — flowing — current — an 

outline — a sine wave izing — a power-factor — being improvable — saying — an effect — 

obtaining — having . 

[0041]Embodiment 3. drawing 3 is a block diagram showing the composition of the three-phase- 
circuit inverter device concerning the embodiment of the invention 3. That this inverter device 
differs from the above-mentioned Embodiment 1, Form the three-phase-circuit inversion circuit 
52 instead of the single phase inversion circuit 32, and the output of the three phase circuit of 
the three-phase-circuit inversion circuit 52 a plane 1 every to each phase of the three-phase- 
circuit load apparatus 26 It was made to supply. The intermediate connection part of the 
capacitor CI of the smoothing circuit 33 and the capacitor C2 was connected via the opening 
and closing means 54 of a switch etc. at the output point of the plane 1 portion of the three- 
phase-circuit inversion circuit 52, It is having established the keying-circuit control means 55 
which controls opening and closing of the opening and closing means 54, and having established 
the three-phase-circuit control means 56 for controlling the three-phase-circuit inversion 
circuit 52. Since other composition is the same as that of the above-mentioned Embodiment 1 
(refer to drawing 1 ). the numerals same about the same composition are attached and 
explanation is omitted. 

[0042]The diode row which, as for the three-phase-circuit inversion circuit 52, carried out the 
series connection of the diode D281 of a couple and D282 to the diode D261 of a couple, the 
diode row which carried out the series connection of D262, and the diode D271 of a couple and 
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the diode row which carried out the series connection of D272 is connected in parallel. And it 
has the composition that antiparallel connection of the switch element S261, S262, 52,71, S272, 
S281, and S282 was carried out to each diode D261, D262, D271, D272, D281, and one 
Devery282. The output of the three phase circuit of the three-phase-circuit inversion circuit 52 
is supplied to each phase of the three-phase-circuit load apparatus 26 the plane 1 every from 
the intermediate connection part of the diode of the couple of each diode row. 
[0043]To the opening and closing means 54, the keying-circuit control means 55 is changed into 
a closed circuit state, when making the three-phase-circuit voltage to the voltage output mostly 
with power supply voltage from the three-phase-circuit inversion circuit 52, and it is controlled 
to consider it as an open state, in carrying out output possible voltage of said three-phase- 
circuit inversion circuit 1 0 to to the twice [ about ] of power supply voltage. 
[0044]The three-phase-circuit control means 56 is controlled to the three-phase-circuit 
inversion circuit 52 to supply 3-phase alternating-current voltage to the three-phase-circuit 
load apparatus 26 according to the switching condition of the opening and closing means 54. 
[0045] Drawing 4 is a flow chart for explaining operation of the inverter device of Embodiment 3. 
It is judged first whether the range of the output voltage Vout of the three-phase-circuit 
inversion circuit 52 is larger than the line voltage Vin of the three-phase-alternating-current 
power supply 21 (Step SI). And when you need the output voltage more than the line voltage Vin 
of the three-phase-alternating-current power supply 21 when Vout is more than Vin namely, 
The opening and closing means 54 is made into an opened state, and connection between the 
plane 1 arm in the three-phase-circuit inversion circuit 52, and the capacitor CI of the 
smoothing circuit 33 and the intermediate connection part of C2 is intercepted (Step S2). 
[0046]The three-phase-circuit arm of the three-phase-circuit inversion circuit 52 is controlled 
by the state by the three-phase-circuit control means 56, respectively, and switching control of 
the phase voltage of each output phases of the three-phase-circuit inversion circuit 52 is 
carried out with the line voltage about 2root2 twice the voltage of a three phase circuit which is 
the potential by the side of the high tension to the low-voltage side of the smoothing circuit 33 
(Step S3). By it, 3-phase alternating-current voltage is impressed to the three-phase-circuit 
load apparatus 26, and a series of control is ended. 

[0047]On the other hand, when you need output voltage smaller than the line voltage Vin of the 
three-phase-alternating-current power supply 21 at Step SI when Vout is smaller than Vin 
namely, The opening and closing means 54 is made into a closed state, and the plane 1 arm in 
the three-phase-circuit inversion circuit 52. and the capacitor CI of the smoothing circuit 33 
and the intermediate connection part of C2 are connected (step S4). And the three-phase- 
circuit control means 56 is controlled about two phases which are not connected to the 
capacitor CI of the smoothing circuit 33 in the three-phase-circuit inversion circuit 52, and the 
intermediate connection part of C2 to be able to realize the same control as the above- 
mentioned Embodiment 1 (Step S5), and a series of control is ended. 
[0048]The switching condition of the opening and closing means 54 that according to the 
Embodiment 3 the opening and closing means 54 for changing the output voltage from the three- 
phase-circuit inversion circuit 52 is established, and it was made to carry out switching control 
A sake, The output from the three-phase-circuit inversion circuit 52 can be mostly changed to 
the three-phase-circuit voltage to the voltage, and the three-phase-circuit voltage up to the 
twice [ about ] of power supply voltage with power supply voltage. And in making the three- 
phase-circuit voltage to the voltage output mostly with power supply voltage from the three- 
phase-circuit inversion circuit 52, the effect that control of the same effect as the above- 
mentioned Embodiment 1 , i.e., leak current, control of a power supply noise, the miniaturization of 
an inverter device, reduction of component-parts mark, low-cost-izing, and reduction of a loss 
are possible is acquired. 

[0049] Embodiment 4. drawing 5 is a block diagram showing the composition of the three-phase- 
circuit inverter device concerning the embodiment of the invention 4. That this inverter device 
differs from the above-mentioned Embodiment 1, Form the three-phase-circuit rectification 
circuit 61 instead of the single phase rectification circuit 31, and the 3-phase output of the 
three-phase-alternating-current power supply 21 a plane 1 every to the three phase circuit of 
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the three-phase-circuit rectification circuit 61 It was made to supply. It is having connected to 
the intermediate connection part of the capacitor CI of the smoothing circuit 33, and the 
capacitor C2 the plane 1 by which it was grounded of the three phase circuits of the three- 
phase-alternating-current power supply 21 via the opening and closing means 64 of a switch 
etc., and having established the keying-circuit control means 65 which controls opening and 
closing of the opening and closing means 64. Since other composition is the same as that of the 
above-mentioned Embodiment 1 (refer to drawing 1 X the numerals same about the same 
composition are attached and explanation is omitted. 

[0050]The three-phase-circuit rectification circuit 61 has the composition that the diode D31 1 
of a couple, the diode row which carried out the series connection of D312, the diode D321 of a 
couple and the diode row which carried out the series connection of D322, and the diode D331 
of a couple and the diode row which carried out the series connection of D332 were connected 
in parallel. The output of the three-phase-alternating-current power supply 21 is supplied to the 
intermediate connection part of the diode of the couple of each diode row a plane 1 every. 
[0051 ]To the opening and closing means 64, the keying-circuit control means 65 is made into an 
open state, when outputting the three-phase-circuit voltage to 1(1/2)/about 2 of power supply 
voltage to the three-phase-circuit load apparatus 26, and it is controlled to change into a closed 
circuit state, in carrying out mostly output possible voltage to the three-phase-circuit load 
apparatus 26 to to the voltage with power supply voltage. 

[0052] Drawing 6 is a flow chart for explaining operation of the inverter device of Embodiment 4. 
It is judged first whether the range of the output voltage Vout of the single phase inversion 
circuit 32 is larger than the line voltage Vin of the three-phase-~alternating-current power supply 
21 (Step S1 1). And when Vout needs the output voltage to the voltage mostly with the line 
voltage Vin of the time 21 to the almost same voltage as Vin, i.e., a three-phase-alternating- 
current power supply. The opening and closing means 64 is made into a closed state, and the 
plane 1 arm in the three-phase-circuit rectification circuit 61, and the capacitor CI of the 
smoothing circuit 33 and the intermediate connection part of C2 are connected (Step SI 2). The 
three-phase-circuit control means 34 performs the same control as the above-mentioned 
Embodiment 1 to the single phase inversion circuit 32 in the state (Step SI 4), 3-phase 
alternating-current voltage is impressed to the three-phase-circuit load apparatus 26, and a 
series of control is ended. 

[0053]When Vout is at Step S1 1 on the other hand to one 1(1/2)/about 2 twice the voltage of 
Vin, Namely, when you need the output voltage up to 1(1/2)/about 2 time of the line voltage Vin 
of the three-phase-alternating-current power supply 21, The opening and closing means 64 is 
made into an opened state, connection between the plane 1 arm in the three-phase-circuit 
rectification circuit 61, and the capacitor CI of the smoothing circuit 33 and the intermediate 
connection part of C2 is intercepted (Step SI 3), it progresses to Step SI 4, 3-phase alternating- 
current voltage is impressed to the three-phase-circuit load apparatus 26, and a series of 
control is ended. 

[0054]The switching condition of the opening and closing means 64 that according to the 
Embodiment 4 the opening and closing means 64 for changing the output voltage from the single 
phase inversion circuit 32 is established, and it was made to carry out switching control A sake, 
The output from the single phase inversion circuit 32 can be mostly changed to the three- 
phase-circuit voltage to the voltage, and the three-phase-circuit voltage up to 1(1/2)/about 2 
time of power supply voltage with power supply voltage. And in making the three-phase-circuit 
voltage to the voltage output mostly with power supply voltage from the single phase inversion 
circuit 32, the effect that control of the same effect as the above-mentioned Embodiment 1, i.e., 
leak current, control of a power supply noise, the miniaturization of an inverter device, reduction 
of component-parts mark, low-cost-izing, and reduction of a loss are possible is acquired. 
[0055]In making the three-phase-circuit voltage from the single phase inversion circuit 32 to 1 
(1/2)/about 2 time of power supply voltage output, since the voltage change by switching will be 
1(1/2)/about 2 time, a bigger effect is acquired to leak current and power supply noise control - 
- in addition, the rate of a carrier frequency component over output voltage is controlled, and 
the ripple component of current and the quasistable state of load can be controlled. 
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[0056]Embodiment 5. drawing 7 is a block diagram showing the composition of the three-phase- 
circuit inverter device concerning the embodiment of the invention 5. That this inverter device 
differs from the above-mentioned Embodiment 1 , Form the three-phase-circuit rectification 
circuit 61 instead of the single phase rectification circuit 31, and the 3-phase output of the 
three-phase-alternating-current power supply 21 a plane 1 every to the three phase circuit of 
the three-phase-circuit rectification circuit 61 It was made to supply. Form the three-phase- 
circuit inversion circuit 52 instead of the single phase inversion circuit 32, and the output of the 
three phase circuit of the three-phase-circuit inversion circuit 52 a plane 1 every to each phase 
of the three-phase-circuit load apparatus 26 It was made to supply. The intermediate 
connection part of the capacitor CI of the smoothing circuit 33 and the capacitor C2 was 
connected via the 1st opening and closing means 54 of a switch etc. at the output point of the 
plane 1 portion of the three-phase-circuit inversion circuit 52, The plane 1 by which it was 
grounded of the three phase circuits of the three-phase-alternating-current power supply 21 
was connected to the intermediate connection part of the capacitor 01 of the smoothing circuit 
33, and the capacitor 02 via the 2nd opening and closing means 64 of a switch etc.. It is having 
established the 1st keying-circuit control means 55 and the 2nd keying-circuit control means 65 
which control opening and closing of the 1st opening and closing means 54 and the 2nd opening 
and closing means 64, respectively, and having established the three-phase-circuit control 
means 56 for controlling the three-phase-circuit inversion circuit 52. Since other composition is 
the same as that of the above-mentioned Embodiment 1 (refer to drawing 1 ), the numerals same 
about the same composition are attached and explanation is omitted. 

[0057]The three-phase-circuit inversion circuit 52, the 1st opening and closing means 54, the 
1st keying-circuit control means 55, and the three-phase-circuit control means 56 are the 
things of the same composition as the three-phase-circuit inversion circuit 52 of Embodiment 3 
shown in drawing 3 , respectively, the opening and closing means 54, the keying-circuit control 
means 55, and the three-phase-circuit control means 56. Therefore, since it overlaps, these 
circuits and explanation of each means are omitted. 

[0058]The three-phase-circuit rectification circuit 61, the 2nd opening and closing means 64, 
and the 2nd keying-circuit control means 65 are the things of the same composition as the 
three-phase-circuit rectification circuit 61 of Embodiment 4 shown in drawing 5 , respectively, 
the opening and closing means 64, and the keying-circuit control means 65. Therefore, since it 
overlaps, these circuits and explanation of each means are omitted. 

[0059] Drawing 8 is a flow chart for explaining operation of the inverter device of Embodiment 5. 
It is judged first whether the range of the output voltage Vout of the three-phase-circuit 
inversion circuit 52 is larger than the line voltage Vin of the three-phase-alternating-current 
power supply 21 (Step S21). And when you need the output voltage up to the twice [ about ] of 
the line voltage Vin of the three-phase-alternating-current power supply 21 when Vout is more 
than Vin namely, The 2nd opening and closing means 64 is changed into a closed circuit state by 
the 2nd keying-circuit control means 65, and the capacitor CI of the smoothing circuit 33 and 
the intermediate connection part of 02 are connected to the three-phase-alternating-current 
power supply 21 (Step S22). 

[0060]And the 1st opening and closing means 54 is made into an open state by the 1st keying- 
circuit control means 55, and connection between the plane 1 arm in the three-phase-circuit 
inversion circuit 52, and the capacitor 01 of the smoothing circuit 33 and the intermediate 
connection part of 02 is intercepted (Step S23). The three-phase-circuit arm of the three- 
phase-circuit inversion circuit 52 is controlled by the state by the three-phase-circuit control 
means 56, respectively, Switching control of the phase voltage of each output phases of the 
three-phase-circuit inversion circuit 52 is carried out with the line voltage about 2root2 twice 
the voltage of a three phase circuit which is the potential by the side of the high tension to the 
low-voltage side of the smoothing circuit 33 (Step S24), 3-phase alternating-current voltage is 
impressed to the three-phase-circuit load apparatus 26, and a series of control is ended. 
[0061]On the other hand, when you need output voltage smaller than the line voltage Vin of the 
three-phase-alternating-current power supply 21 at Step S21 when Vout is smaller than Vin 
namely, it judges whether Vout is 1(1/2)/about 2 twice the Vin (Step S25). When Vout is 1 
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(1/2)/about 2 twice the Vin, it is Judged whether the three-phase-circuit balance of the current 
of the three-phase-alternating-current power supply 21 is thought further as innportant (Step 
S26). 

[0062]In thinking a three-phase-circuit balance as important at Step S26, the 2nd opening and 
closing means 64 is made into an open state by the 2nd keying-circuit control means 65, and it 
intercepts connection with the capacitor C1 of the smoothing circuit 33, and the intermediate 
connection part of C2 and the three-phase-alternating^current power supply 21 (Step S27). And 
the 1st opening and closing means 54 is made into an open state by the 1st keying-circuit 
control means 55, and connection between the plane 1 arm in the three-phase-circuit inversion 
circuit 52, and the capacitor CI of the smoothing circuit 33 and the intermediate connection part 
of C2 is intercepted (Step S28). 

[0063]The three-phase-circuit arm of the three-phase-circuit inversion circuit 52 is controlled 
by the state by the three-phase-circuit control means 56, respectively, Switching control of the 
phase voltage of each output phases of the three-phase-circuit inversion circuit 52 is carried 
out with the line voltage twice [ abbreviation root2 ] the voltage of a three phase circuit which is 
the potential by the side of the high tension to the low-voltage side of the smoothing circuit 33 
(Step S29), 3-phase alternating-current voltage is impressed to the three-phase-circuit load 
apparatus 26, and a series of control is ended, 

[0064]In thinking as important control of leak current and a power supply noise, without thinking 
a three-phase-circuit balance as important at Step S26, the 2nd opening and closing means 64 
is changed into a closed circuit state by the 2nd keying-circuit control means 65, and it 
connects the capacitor CI of the smoothing circuit 33, and the intermediate connection part of 
C2 to the three-phase-alternating-current power supply 21 (Step S30). And the 1st opening and 
closing means 54 is changed into a closed circuit state by the 1st keying-circuit control means 
55, and the plane 1 arm in the three-phase~circuit inversion circuit 52 is connected to the 
capacitor CI of the smoothing circuit 33, and the intermediate connection part of C2 (Step S31). 
By the three-phase-circuit control means 56, about two phases which are not connected to the 
capacitor CI of the smoothing circuit 33 in the three-phase-circuit inversion circuit 52, and the 
intermediate connection part of C2 in the state. The same control as the above-mentioned 
Embodiment 1 is performed (Step S32), 3-phase alternating-current voltage is impressed to the 
three-phase-circuit load apparatus 26, and a series of control is ended. 

[0065]When Vout is not 1(1/2)/about 2 twice the Vin at Step S25, the 2nd opening and closing 
means 64 is made into an open state by the 2nd keying-circuit control means 65, and connection 
with the capacitor CI of the smoothing circuit 33, and the intermediate connection part of C2 
and the three-phase-alternating-current power supply 21 is intercepted (Step S33). And the 1st 
opening and closing means 54 is changed into a closed circuit state by the 1st keying-circuit 
control means 55, and the plane 1 arm in the three-phase-circuit inversion circuit 52 is 
connected to the capacitor CI of the smoothing circuit 33, and the intermediate connection part 
of C2 (Step S34). By the three-phase-circuit control means 56, about two phases which are not 
connected to the capacitor CI of the smoothing circuit 33 in the three-phase-circuit inversion 
circuit 52, and the intermediate connection part of C2 in the state, The same control as the 
above-mentioned Embodiment 1 is performed (Step S35), 3-phase alternating-current voltage is 
impressed to the three-phase-circuit load apparatus 26, and a series of control is ended. 
[0066] According to the Embodiment 5, the 1st opening and closing means 54 and 2nd opening 
and closing means 64 for changing the output voltage from the three-phase-circuit inversion 
circuit 52 are established, The switching condition of these 1st and 2nd opening and closing 
means 54 and 64 that it was made to carry out switching control A sake. The output from the 
three-phase-circuit inversion circuit 52 can be mostly changed to the three-phase-circuit 
voltage to the voltage, and the three-phase-circuit voltage up to the twice [ about ] of power 
supply voltage with the three-phase-circuit voltage up to 1(1/2)/about 2 time of power supply 
voltage, and power supply voltage. And in making the three-phase-circuit voltage to the voltage 
output mostly with power supply voltage from the three-phase-circuit inversion circuit 52, the 
effect that control of the same effect as the above-mentioned Embodiment 1, i.e., leak current, 
control of a power supply noise, the miniaturization of an inverter device, reduction of 
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component-parts mark, low-costHzing, and reduction of a loss are possible is acquired. 
[0067]In making the three-phase-circuit voltage from the three-phase-circuit inversion circuit 
52 to 1(1/2)/about 2 time of power supply voltage output, since the voltage change by switching 
will be 1(1/2)/about 2 time, a bigger effect is acquired to leak current and power supply noise 
control — in addition, the rate of a carrier frequency component over output voltage is 
controlled, and the ripple component of current and the quasistable state of load can be 
controlled. 

[0068]Embodiment 6. drawing 9 Is a block diagram showing the composition of the three-phase- 
circuit inverter device concerning the embodiment of the invention 6. That this inverter device 
differs from the above-mentioned Embodiment 1 , Form the three-phase-circuit rectification 
circuit 61 instead of having replaced with the three-phase-alternating-current power supply 21, 
and having used the three-phase-circuit Y connection power supply 23, and the single phase 
rectification circuit 31, and the 3-phase output of a three-phase-circuit Y connection power 
supply a plane 1 every to the three phase circuit of the three-phase-circuit rectification circuit 
61 It was made to supply. The three-phase-circuit inversion circuit 52 is formed instead of the 
single phase inversion circuit 32, and it is having made it supply and having connected the 
intermediate connection part of the capacitor CI of the smoothing circuit 33, and the capacitor 
C2 at the neutral point of the three-phase-circuit Y connection power supply a plane 1 every at 
each phase of the three-phase-circuit load apparatus 26 about the output of the three phase 
circuit of the three-phase-circuit inversion circuit 52. Since other composition is the same as 
that of the above-mentioned Embodiment 1 (refer to drawing 1 ), the numerals same about the 
same composition are attached and explanation is omitted. 

[0069]The three-phase-circuit inversion circuit 52 and the three-phase-circuit rectification 
circuit 61 are the things of the same composition as the three-phase-circuit inversion circuit 52 
of Embodiment 3 shown in drawing 3 , respectively, and the three-phase-circuit rectification 
circuit 61 of Embodiment 4 shown in drawing 5 . Therefore, since it overlaps, explanation of those 
circuits is omitted. 

[0070]An operation of Embodiment 6 is explained below. The voltage between a node with the 
three-phase-circuit Y connection power supply 23 of the smoothing circuit 33 and the higher 
rank potential side of the smoothing circuit 33 becomes twice [ abbreviation root2 ] a phase 
voltage effective value of the three-phase-circuit Y connection power supply 23. The voltage 
between a node with the three-phase-circuit Y connection power supply 23 of the smoothing 
circuit 33 and the low rank potential side of the smoothing circuit 33 becomes twice 
[ abbreviation root2 ] a phase voltage effective value of the three-phase-circuit Y connection 
power supply 23 similarly. Therefore, the direct current voltage impressed to the three-phase- 
circuit inversion circuit 52 will become by about 2root2 twice the phase voltage effective value 
of the three-phase-circuit Y connection power supply 23, and the output voltage effective value 
between sinusoidal wave output lines of the three-phase-circuit inversion circuit 52 will be the 
abbreviation root3 time of the phase voltage effective value of the three-phase-circuit Y 
connection power supply 23. 

[0071]In not connecting the neutral point of the three-phase-circuit Y connection power supply 
23 to the capacitor CI of the smoothing circuit 33, and the intermediate connection part of C2 
to it. The direct current voltage impressed to the three-phase-circuit inversion circuit 52 will be 
the abbreviation root6 time of the phase voltage effective value of the three-phase-circuit Y 
connection power supply 23, and the output voltage effective value between sinusoidal wave 
output lines of the three-phase-circuit inversion circuit 52 is up to about 3(3/2)/2 time of a 
phase voltage effective value. Therefore, output voltage increases about 15% by having 
connected the neutral point of the three-phase-circuit Y connection power supply 23 to the 
capacitor CI of the smoothing circuit 33, and the intermediate connection part of C2. 
[0072]Since the neutral point of the three-phase-circuit Y connection power supply 23 was 
connected to the capacitor CI of the smoothing circuit 33, and the intermediate connection part 
of C2 according to the Embodiment 6, Since the instant voltage to the earth potentials which 
can increase and are further impressed to the three-phase-circuit load apparatus 26 can also 
control the output of the three-phase-circuit inversion circuit 52, leak current and a power 

http;//www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2008/1 0/1 7 



JP,2000-175462,A [DETAILED DESCRIPTION] 



13/15^— V 



supply noise can be controlled. 

[0073] Like the modification shown in drawing 10 , it may replace with the three-phase-circuit 
load apparatus 26, and both the neutral point of the three-phase-circuit Y connection load 
apparatus 28 and the neutral point of the three-phase-circuit Y connection power supply 23 may 
be connected to the capacitor CI of the smoothing circuit 33, and the intermediate connection 
part of C2 using the three-phase-circuit Y connection load apparatus 28. Since the neutral point 
potential of the three-phase-circuit Y connection load apparatus 28 will be stabilized in addition 
to the output enhancement effect of the three-phase-circuit inversion circuit 52, and the 
depressor effect of the instant voltage to the earth potentials impressed to the three-phase- 
circuit Y connection load apparatus 28 if it does in this way, leak current and a power supply 
noise can be controlled further. 
[0074] 

[Effect of the Invention]As mentioned above, according to this invention, a single phase 
rectification circuit is connected to two phases of the 3-phase outputs of a three-phase- 
alternating-current power supply, and one of the intermediate connection parts of the capacitors 
of a smoothing circuit is connected to the remaining plane 1 output of a three-phase- 
alternating-current power supply as explained, and. Since it is connected to the plane 1 of the 
three-phase-circuit inputs of a three-phase-circuit load apparatus, and a single phase inversion 
circuit is connected to the remaining 2 phase input of a three-phase-circuit load apparatus, and 
a single phase inversion circuit is controlled by a three-phase-circuit control means so that 3- 
phase alternating-current voltage is supplied to a three-phase-circuit load apparatus, Potential 
of the plane 1 of a three-phase-circuit load apparatus can be made into earth potentials, and the 
instantaneous value of the voltage of other phases can be controlled at the maximum to the 
about [ abbreviation root2 time ] potential of the line voltage of a three-phase-alternating- 
current power supply. As a result, leak current and a power supply noise can be controlled. Since 
a general single phase rectification circuit and a general single phase inversion circuit can be 
used, the miniaturization of an inverter device, reduction of component-parts mark, and low 
cost-ization are attained. Furthermore, a loss can also be reduced with reduction of component- 
parts mark. 

[0075]According to the next invention, the rate rectification circuit of single phase high tensile 
consists of a switch element by which antiparallel connection was carried out to the single phase 
full bridge rectifier and said single phase full bridge rectifier, One of the intermediate connection 
parts of the capacitors of a smoothing circuit is connected to the remaining plane 1 output of a 
three-phase-alternating-current power supply, and. It is connected to the plane 1 of the three- 
phase-circuit inputs of a three-phase-circuit load apparatus, is connected to the remaining 2 
phase input of a three-phase-circuit load apparatus by the single phase inversion circuit, and by 
a three-phase-circuit control means. A single phase inversion circuit is controlled so that 3- 
phase alternating-current voltage is supplied to a three-phase-circuit load apparatus, and 
further by the rate rectification control means of high tensile. Since the rate rectification circuit 
of single phase high tensile is controlled so that the current which flows from a three-phase- 
alternating-current power supply is formed into an outline sine wave and a power-factor is 
improved, the current which flows from a three-phase-alternating-current power supply can be 
formed into an outline sine wave, and a power-factor can be improved. 

[0076]According to the next invention, a single phase rectification circuit is connected to two 
phases of the 3-phase outputs of a three-phase-alternating-current power supply, and one of 
the intermediate connection parts of the capacitors of a smoothing circuit is connected to the 
remaining plane 1 output of a three-phase-alternating-current power supply, and. It is connected 
to the plane 1 of the three-phase-circuit inputs of a three-phase-circuit load apparatus via an 
opening and closing means. It is connected to the three-phase-circuit input of a three-phase- 
circuit load apparatus, and a three-phase-circuit inversion circuit by a keying-circuit control 
means an opening and closing means. When making the output of a three-phase-circuit inversion 
circuit into power supply voltage with the three-phase-circuit voltage to the voltage mostly, it 
will be in a closed circuit state, It is controlled to be in an open state, when making the output of 
a three-phase-circuit inversion circuit into the three-phase-circuit voltage up to the twice 
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[ about ] of power supply voltage, and further by a three-phase-circuit control means. Since a 
three-phase-circuit inversion circuit is controlled so that 3-phase alternating-current voltage is 
supplied to a three-phase-circuit load apparatus corresponding to the switching condition of an 
opening and closing means, the output from a three-phase-circuit inversion circuit can be 
mostly changed to the three-phase-circuit voltage to the voltage, and the three-phase-circuit 
voltage up to the twice [ about ] of power supply voltage with power supply voltage. 
[007 7] According to the next invention, a three-phase-circuit rectification circuit is connected to 
the 3-phase output of a three-phase-alternating-current power supply, and one of the 
intermediate connection parts of the capacitors of a smoothing circuit is connected to the plane 
1 output of a three-phase-alternating-current power supply via an opening and closing means, 
and. It is connected to the plane 1 of the three-phase-circuit inputs of a three-phase-circuit 
load apparatus, and a single phase inversion circuit is connected to the remaining 2 phase input 
of a three-phase-circuit load apparatus. When an opening and closing means makes the output 
of a single phase inversion circuit power supply voltage with the three-phase-circuit voltage to 
the voltage mostly by a keying-circuit control means, it will be in a closed circuit state. It is 
controlled to be in an open state, when making the output of a single phase inversion circuit into 
the three-phase-circuit voltage up to 1 /about 2 time of power supply voltage, and further by a 
three-phase-circuit control means. Since a single phase inversion circuit is controlled so that 3- 
phase alternating-current voltage is supplied to a three-phase-circuit load apparatus 
corresponding to the switching condition of an opening and closing means, the output from a 
single phase inversion circuit can be mostly changed to the three-phase-circuit voltage to the 
voltage, and the three-phase-circuit voltage up to 1 /about 2 time of power supply voltage with 
power supply voltage. And when the output of a single phase inversion circuit is up to 1 /about 2 
time of power supply voltage. Since the voltage change by switching will be 1 /about 2 time, in 
addition to a bigger effect being acquired to leak current and power supply noise control, the 
rate of a carrier frequency component over output voltage is controlled, and the ripple 
component of current and the quasistable state of load can be controlled. 

[0078]According to the next invention, a three-phase-circuit rectification circuit is connected to 
the 3-phase output of a three-phase-alternating-current power supply, and one of the 
intermediate connection parts of the capacitors of a smoothing circuit is connected to the plane 
1 of the three-phase-circuit inputs of a three-phase-circuit load apparatus via the 1 st opening 
and closing means, and. It is connected to the plane 1 output of a three-phase-alternating- 
current power supply via the 2nd opening and closing means, is connected to the three-phase- 
circuit input of a three-phase-circuit load apparatus by the three-phase-circuit inversion circuit, 
and by a keying-circuit control means. Corresponding to the output voltage range of a three- 
phase-circuit inversion circuit, each switching condition of the 1st opening and closing means 
and the 2nd opening and closing means is controlled, and further by a three-phase-circuit 
control means. Since a three-phase-circuit inversion circuit is controlled so that 3-phase 
alternating-current voltage is supplied to a three-phase-circuit load apparatus corresponding to 
the switching condition of the 1st opening and closing means and the 2nd opening and closing 
means. The output from a three-phase-circuit inversion circuit can be mostly changed to the 
three-phase-circuit voltage to the voltage, and the three-phase-circuit voltage up to the twice 
[ about ] of power supply voltage with the three-phase-circuit voltage up to 1 /about 2 time of 
power supply voltage, and power supply voltage. 

[0079]According to the next invention, a three-phase-circuit rectification circuit is connected to 
the 3-phase output of a three-phase-alternating-current power supply, Since one of the 
intermediate connection parts of the capacitors of a smoothing circuit is connected at the 
neutral point of a three-phase-alternating-current power supply and a three-phase-circuit 
inversion circuit is connected to the three-phase-circuit input of a three-phase-circuit load 
apparatus. Since the instant voltage to the earth potentials which can increase and are further 
impressed to a three-phase-circuit load apparatus can also control the output of a three- 
phase-circuit inversion circuit, leak current and a power supply noise can be controlled. 
[0080]According to the next invention, since it is connected also at the neutral point of a three- 
phase-circuit load apparatus, as for the intermediate connection part of the capacitors of a 
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smoothing circuit, the neutral point potential of a three-phase-circuit load apparatus is 
stabilized, and it can control leak current and a power supply noise further. 



[Translation done.] 
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i;-Mo^5^^;^— KD 7 1 , D 7 2 ^litMSi^Lfc^-Y 
a-- Ymtt^WM\cWm.^h^. KD 6 

20 1,D62, D71, D 7 21C— O-fOy^-r y^^T-S 
61. S62, S71, S72 d^i^MM^J^^tvfc^^fi 
Wmtii^^milS§3 2 -*fro=i:/7'^f-Cl, C2 

^mmm\^fz^mm^3 3 ir;iSMM{-^i^$nfc«^ 

[0 0 2 71 ^tBIW^^IelSS 3 1 ©r.o©^V KM 
mW^U. m.X^^'^ KD 2 1 t KD 2 2 

k<D^mmmn\ai. 3n^mn2\(D3m<r)oh(D 
2m^i^-f-oWi^^f\^x\^^o 3^^mnM2\(Dn 

30 y)<Dim\-t. ^m^fl. ^^o5p?t|iI^3 3©3>7=f>•^^ 

CI h-^iy'f^y^C2h(D^mmm^. J;t>'3ti:ft# 

I^g2 Q(D3m(DKti(D0-h(D\m^W^^flX\^^o 

3m'kw^w.2Q(DAt)<Dm.^(D2mat. wa*'^^ 

1111^3 2 03^5^^ :3f—KD 6 1 t^^^t—Y'DQ 2 t<D'p 
- KD 7 2 i wtra^^§l5>&^e>©ffi;^^s;ett€~n#t^$ 

[0 02 81 m+BjJfr'^i^lllIi^ 3 2 « S^SflJ^^^S 4 fd 

ii^aiW^nTV^So 3taffiiJ^^S:3 4{i. 3tt:ft#iS 

40 82 6{C3|i^»S«E^#t^-f-'5<t 5{-»-t5fcfe© 

[0 0 2 91 o€i^mm(Dmm i ©f^ffl{cov^-cfjil^^ 

5„ 3ts^»EmM2 iro. :^tajii^mii]]^3 iic*s^ 

(D1^;5n ^Vt[H!Sg3 3 ©=ii/x>f-C 1 t 3 VxVf- 
C2<bi7)4'rfl^Mg|5tCg!i|g$tlTV^-5rt ioT. 3ffi 

5f^«M2 iroifepflmffi©^v"2^asro«fi:;&^. 

|lISfS3 3cDH='>'7'Vf-C 1 , C 2 i^^^X^^nroMffiftl 
(cgIJp$tt2.o *fc3ti§iW#S3 41CJ; f)^miHlii§3 

3(D^m^^m^^<D}i!>tnznLxmsm^^wi^3 2 

50 © 1 +B®ffi;^j SrfiJ^ L. ^ti\z. J; o T 3 tlAW^g 2 6 



9 

[0 0 3 0] t.fz3iiSBl$!i^WLS 4Ki.y)^mm^3 3 
7'£5«jEEVST^M-t5o «dEVRS*3 J; tJ«fl:l± VSTfc J: 

sga 2(Dmi^x-h'^x3m^mmti^n?)^ti>x^ 

-So 

[0 0 3 1] mm<Dmm 1 itttf, 3n^mmM2 1 

(D. ^mnmrnm^ 3 1 i^^m^<D 1 w-mm^ 3 

3CD3^^T^Vf-C 1 ia^'xVf-C 2 iCOcfraS^igPf- 
2\c^mm<Dimcm^^tix\>^6fzib. ^^i^y^y-tc 

1, c 2ti^timPPiD$tL5ii:»fE«jEtt. g^awfi^ 
mm t Lxm:kx 3 ts^^^^mM 2 1 (o^pflmEwi^^ 2 

BS3 2^^-C3^Al=SB2 6!o:^in$tt5©T\ 3ti 

2 6 1 m<Dmit^mmn.&.t l. ffiotswit 

[0 0 3 2] *fc*«|<D?F^«l (CJ;ti(±\ l«m[HlSS3 

m^mm^3 2<Dm^-k-mm£mmmmmm^tmm 

[0 0 3 3] f£is^ ±mm^<D-< y^<—?mwi\^^mv 

x<s ^oi-h^(tmm(Dtim^imi-^^ti^x^^t 
[0 0 3 4] mmmm 2. 0 2 :$imm<Dmm<Dm 

mmm^4 1 ^nntc^ tt. msn:hmmmm^m4 
i(D3 ^^mmm 2 1 m ic^ti^^n^^ ^)Tir vjva 

2, A3 i:mm Ltz^tt. ^mm:bmm^mm^ 4 1 
^mmi-^mtimmmmm^^4 4 imnfz:Li:xh 

xm.m^%^m-r^o 

[0 0 3 5] mnmtimm^m^^4 1 it, -n^mu 
yfX'-f^) v^^mmmvi 111, d 1 1 2 ^mmmw.\^fz 

S»tE^^iJi:-*f<^¥-ti7;wyy -^i^S^^D 1 2 1, D 

1 2 2t:it:?iJ^i^LfcM»ft^?iJt/55MM(cg^^tv. 
0#^^@77W7'~y y v?fi)5ft§ffD 111, D 1 1 2, D 1 

2 1, D 1 2 2 y^S^S 111, SI 
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12, S121, S12 21fi'mL¥mW.^Mdm^llti. 
[0 0 3 6] «;'3^)li^ifeftlJ1»#g:4 4 (4. 3^^«C« 

M2 i;5^b»^A1-S«»S^»iE?£iSikL. :hmm^ 

Wflgi-rs J: 5 wK;b*jii^m[Hi]^4 1 mm^n 
[0 0 3 7] -^^\cmm(D^m2(DY^m\^-^\^xmmir 

-So ^lii«;f3*)ii'^milISS4 lcOF^|f|3©ltBffi^i:. 3 
ffi^^S«il2 1 (73. ^mHISSS Scoa^^r'vf-C 1 i:=> 

10 ^r>f-c 2 h(D^fi\mm..^sKmw.-^fifzM t (Dmx\ 

mm<Dmm.^ J; U^H W-t--5 «± VRS_conv;iS|g 

^-rSo rc7)fl;j±VRS_convi4«Mti«JEEVRStC*tt 

i t) W^miHl]^4 1 mm «M«ii^«t 

B&IE?SlS{b tS^^^m L#S <t 5 J^C^ffi VRS_conv 

[0 0 3 8] W-mmtim^^^m^ 4 1 (DrtglScDtero 1 
^Bm:^i:^ 3^^mnM21(D^ 3>'7^y•^^C 1 

20 7=Vi^c 2 t co4^rBlgic,^J-Sic$nfc:1=iiror^{cov^ 
Tfc. ;g;^*)«^m*JP^^4 4 i 19 |^«(DfW^tf 

VST_conv Srli^ ^ 5 „ 
[0 0 3 9] i^lSi^lHS^S 2(Z)»i(Col^T(4*Jfi©?i^ 

[0 040] rnmomm 2 j: nrf . mmmm itm 
3;^ idi.-am^(Di&.mii'^mxh^t\>^om^^^ 

30 #e,n.5©Jr}!)D;tT. 3lfS^m2 1 

LTmffii«;^«i^*fe[HlliS4 l^fflV^fcfcfe. 3^^m 

mm2 i^>hmA-r^mmi:mmiE^mit\^. 

[004 1] mMmm 3. si 3 ■:^wn(Dmmm^ 
m 3 tcA^>6^5 3 ^i-r ^^<-^gg©«j?g^^-r7'a 

ti^(D\-t^ m&mmm^ 3 2 (Di\t> ^0^3 immmm 
iEg5 2^Ktt> 3i^m^mm^5 2(D3m<omt)^3m 
2 6 (D^m\c 1 ts-r o#t|^-r 5 i 5 tfc t 

40 VvflHSSS 3(7:'3>'X>f-C 1 i=i>'x>f-C2 t 

©^'WSiSgp^^ 3mmmM^ 5 2 © 1 ^gi55a^»m;^ 

^<Dfm^^5 4<DWimmm-t^fmmmm^ 
^5 5^wtntc:Lbh. 3 ffiii'smtEisg 5 2 mm-t^ 

«^{4±IE^Jfecr)?F^^ 1 (ll|l#S§) irll^-Cfc^cD 

[0 0 4 2] Sffiii'^mHIif&S 2(4. -n(D^-(:t~Y 
50 D261, D262 ^tt^J^fg LfciT-T m -jlft 
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O^V KD 2 7 1 , D 2 7 2 ^W-^^MB bfc^V :t 

- Vm t -Mn^-^ KU 2 8 1 , U 2 8 2 t'\g.mm 

MLtz m t icmm, ^ i^-^'^y^ ± 

— KD261, D262, D271, D272, D28 

1, D 2 8 2(e:— O-fo;^-!' -y^*-?-S 2 6 1, S2 6 

2, S271, S27 2, S281, S 2 8 2 ^Sj^iQ/^lJ 
^i^^tufc^^^/ioTV^So 3ffiji&|gmiHll^5 20 3 

3ffi#l#^tt2 6 (D^tB (CI If -foW^S 

[004 3] fflr^HIJSfiJ^^g: 5 5 ^K^g: 5 4 

»L-C. S^Bii^miHlSSS 2^^fe«M«ffii:l5}^IWl«flE 
*-t?»3ffimjE^t±i;^$-fr^^-^(c(iWii§:Kffii W 
l5 3tii^^ife[Hli^l 0Oai;'3^tg«BE*m«ffiWfi{^ 
2f«F*T-i:1-5m-e-{c(ipm^^t-r5± 5 

[0 0 4 4] 3tH^JfflI#S5 6fi. 3 5 2 

s 2 6 3 m?simmmi:mm-r?> i. 5 \cmm-ri>o 

[0 0 4 5] |l|4fi. MM(Djfm3(D'<yy<-'^'^W:<^ 
il|Elg&5 2rt(^ltaT— i>.t¥?tllIS&3 3(7D3^xVf- 

ci, c2<D'pmmm^t(Dmmt:mmir?> UT^y 

S 2) „ 

[0 0 4 6] ^(DHkmX-3^mm^^5 6l,Zi. (9 3^jt 

ffiijic^-fs ii«j±fiijco«f4-t:-& § 3 mBmmm<Dm 2 v" 

2ft(^ffiBE-^;^-rs'^>^5^fiJ»i-S (^7"y^S3) o 

^ix(c i: o T 3 tg 2 6 {c 3 n^mmm^mu 

[0 0 4 7] — :&;^x5'7°s 1 -evout ;iSvinJ: 19 fc/h 
$VM^, i-^£:b1c>3+B^j5fEm2 l(D^ra«JzEVinJ;?) 

/h$v^;±i;timjE^;K^M^-r2.^'g-(c(4. Pjfllfl^SS 4Sr 
mikmtL. 3^iii&^m@ES5 2rt(0 1ffiT-Ai3pvt 
HSSS 3«=">'T^>f-Cl, C 2W4'raS^g|3i*Sic 
(^7^s/^S4) 0 ^LT3;fBit^milIi^5 2rt 
qZy&SSSS 3(0=t>'7=>f-C 1, C2(D'pmWf^^ 
(c:^^$tlTV^/^V^2+BicPLT. ±tBllJfi<Z)ff^a 1 i 
L#5 j; 5 3 tiSiJ^^S 5 6 ^m'M 

[0 0 4 8] mmmm sicx n.fi\ 3 mm^^m^ 5 
2i>h<Dmtimm^m^m^^fz)sb(Dmm^^5 
(t> ^(Dfm^^ 5 4 (^igiflt»tffi^§] "9 #^^j»-r^ j; 

5(cLfcfc«). 3tB3^igmiiij^5 2*^55roai;'j*. «ai 
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{$3; X"CD 3 ffim)± t \m 19 #^ ^) t 60 -t LT 
3t@JJfi[^millES5 2;a^fe«Mmffii:J5(SI^BiE*T*W3 

[0 0 4 9] mmmmA. iistt. ^mm(Dmm<Dm 

10 ^4{c;d^;i^S 3tB-r^/-<-^^g»1i^S;t:^-r:/cis/:J' 

5 ® tt. ¥+BJi«'^m®ii& 3 1 wft^^ 'oics mm^^m 

m2 1 (D 3mmtii: im-f^^i^-t?> ^ oi^'Ltcz t 
3m^m9M2 i(D3m(Do-h(Dmi&^fitcim 

Sr^ ^MIhIS&3 3 to^^/x'v-y-C 1 i ai/xVf-C 2 t 

20 fE*:^(Z)fl^ffii (0i#M) tmmxh?>(r)X\ H^to 

[00 5 0] 3 tBli^mia^ 6 1 (i. -M©<5^-r K 
D311, D312 ^E?iMiKLfc^'-Y^" h'mt-n 
(O^A KD 3 2 1 , D 3 2 2 ^W9mB. Lfc^'V 
- Y¥\ h KD 3 3 1 , D 3 3 2 ^m^m 

[00 5 1] p^r^nii^ra^^^e 5 (4. ^p^^^e 4 (c 

30 ML-X, 3m'^^^n2 6 \cmMn^<Dmii 2^^00 1 

(1/2) *-tr(7)3lf«J±SrtH;^-r5m^(C{4Pjiii§^l^ 

^L. 3m^mmm2 6^<Dmti^mm&^mm.mRt 
mm^i£^x'ti-^m-^i^im^'^mti-?ji:o{^m 

[0 0 5 2] melts mM<DW^M4<7)4>'y<~-^mW:(D 

m^mm^3 2(Dititim&Yout iDmmt^3n^mmM 
2 1 (DmrnMBv in ^'o^^r/^t^^t^'Dn'^^no 

'ryy'Sl 1) „ ^LTVout ;^5(j(fvini;(5{SPli« 

40 B^x(Dm. ■tf£t)h3^^'d^mWs2 KDmrnmi^vin 

T— At5pvtlll^3 3©3>'xVf-C 1, C2(O^Pp1^ 

m^t^mm-r^ (;^-rs'7°s 1 2) „ ^(^^^si-tr-s+B 
3 4 (c j; 15 ^mm^^m^ 3 2 KM vx±Bm 
m(Dj^mi tmmmm&n^y {:^Ty:fs 1 4) . 3 
ffiAwss 2 6 }c 3 m^mmi±i:mM u -mmm^ 

[0 0 5 3] — ;^;5i;x5'7°S 1 1 -CVout ia^VinWtifS 
50 2^)-®l (l/'2) f&©«BE4•C©NP^ -^'te*5*>3^BS 
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mmM2i(Dmmni±vinff)int2^^<Di (1/2) 
[iii^3 stD^^T-vf-c 1, c2<D'pmmm^t(Dmm 

^MWrV (;^rs'7"Si3) . 7°s i 4--]it^. 

3 2 6 {c 3 m^mum^wM vx-^ofsfm 
[0 0 5 4] mmmm4i:iM-t. mnm^mm^3 

ptcLfcfcfc. m^mmmm^3 2t>h(Diii:^t:. mm 

^coi (1/2) {tS-e»3l=Sflffii:}c-ai'9#xS::i: 

ts~[^«jE*T'c7)3ti«flESrttj;^$-ar^#-g-(c{i, ±mm 
[0 0 5 5] ^tzmmm^mm^s 2^^f>«i!i«i±w}i 

ii2'^(Dl (1/2) f§ST»3ti«i±*tti^$^'5^ 
(1/2) mtfj:^(DX\ «ft«MiBj;t>W/-f X^fl 

m\m-r^^^ V Tm'm^m'A(Dm-^i)mm^ii. mm. 
[0 0 5 6] mmojfm 5 . a 7 

ss 6 1 ^Ktt. 3 ffinB^msi^ 6 i(D 3 3 ti^jtm 

M2 i«3ffittl;b^iliTo#t^-f 

<b . m^m^^mm 3 2 Of^tJ 3 +B3§?^m[lli^ 5 2 

» 2 6 1 ;|:gi-o#^|t-rS ^olCLtcZtt. ¥ 

rf[H]^3 3«=!i/xVf-C 1 =ii/r>f-C 2 icocfPsI 

3m^mmM2 i<D3n(D9h(Dmm^Ktzim 

Sr, ¥^tlfili&3 3© = :/x>f-C 1 i ^^-T^Vf-c 2 i 

xmmvTz ztt. mi(Dmm^s:5 4i5^xj^m2(Dm 
m^^ 6 .4 (DfMm^^fi^nmn-r^w, i c^isiflsiigaij 

^i^S5 5 43cttJ«^2»MP^lHliSS^J»^S6 5*K(tfc 

3tiiS^miiIiiS5 2^^ffiiJ»i-5;fefero3*B$iJIB 
[0 0 5 7] 3^B3i^ifeIlIi^5 2, ^l©Mffl^®5 
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4. ^l«lfllflllIS&M#®5 5i6^X33mUm^^^ 

6 (4, ^n-e'tiH 3 KTT^-rnmmm 3 © 3 ^fii^t^m 

5 2 . PBW^S 5 4 , ^f^lHlKfiJW^Ig 5 5 *3 J:t>' 3 

mum^^5Qtnm<Dmi^<Dh(Dxh^o m^x^n 

[0 0 5 8] 3nm^i^m^6 1. 'B2<Dmmm^6 4 
^i:um2(Dm m^mmm^m e 5 ^ti^itim 5 

Tr^-rmmmm 4 © 3 tBHi^mniss e 1 . mm^^ e 4 

*3J:tJ^~MF^lHlS&«ip^^6 5 i|^#©«^©to-efc 

[0 0 5 9] EI 8 ii. MMm^M 5 $^a<7) 

5 2 Vout <D^H;55 3 ffi$»ft«M 

2 1 (OHwrniEEVinJ; "9':;'ctv^>0='S^ia^wW€*tT5 (X 
X5'-7°S2 1) „ ^LTVout ;^5vinJi^±WB#. 1-/^:^^ 
3^^mmU2 1 <D^F^SJEVin«{S{S~2f#4-ecoaj 

6 5{Cii9®2(DMK^S6 4^lflg&;bt]^t TMIhI 
20 E§3 3©3>'7=V■^^C1, C 2(DtrB^^i^lfBtr3ffi^}5fE 
«M2 licSfE-rs (;^7^-y7°S 2 2) o 
[0 0 6 0] ^L-C^iroMF^|lI?SffJil#^5 5JCj:t3 

mi(Dmm^^b 4^fm'imt\.. 3^m^mB\^5 

2rt(7>ltBT — Ai2p?tIl]S§3 3 0=I>^T■Vi^C 1, C 

2©tf'^^igf|3i:©gi!^iiif1-'5 (;^ry^S2 

3) „ ^©:|^li-T?3l=iflJ»#©5 6{v:J;l9 StSit^ifelHl 

^5 2(D3^T-J^^^fl^fimm\^s StBil^^miUiiS 
5 2©^m:^ffi(^lillJ±*¥m[HlS§3 3tDfg«J±f»|(c:xt 

-r^i*«i±w»fl:{4Trfc§ 3 i^m.mms.<Dm 2 4'2m<D 

30 ffijgET';^^5/^>'j/ffl#L (;^7^s/7°S 2 4) . 3^i:ft 
2 6 tc 3 t@S»imffi?rRWP L. -il<^$iJ^^;^T 

[0 0 6 1] — ;^^xy7°S 2 1 TVout ;S5Vin<J; 
/^$V^^, i-/£t)*,3lfX^mM2 icDlftWajEEVinJ: 

D/h$v^!±i:^fl:ffi*jJi^S:t-r6*'g-(c{i. Vout t^vin 
(Dm^2ji^(Di (1/2) {§i?fc?);a^S=^^ofiJS*fT5 
(;^7"-yys 2 5) „ Vout;S5vin©}SfS2i>c0 1 (1 

/2) \^xh^m^\z\t, ^hK3n^mMM2\(Dm, 
m<D3mwmi:wm-^f)'^-b^<Dmm^no K-^T-yzr 

40 S 2 6 ) o 

[0 0 6 2] ^-ry^'S 2 6-e3ffi¥1ISrmiIt-S»'^ 

ictt, m2(r>mm^mn^w^^\ci.'ow.2(n>wm^ 

©6 4^r?SSg4^ffii L. ^yflUiiSS 3t0 3^/xV1^C 
1 , C 2 © ^Pfl^gggP t 3 ffi3g)5SmM 2 1 t <^g^*ig 
if1-S (;^^5'7°S2 7) „ ^LTMlc75Wlfl|HllJ&W» 
¥©5 5l^J:t9mioWW¥S5 4SrMi^;1^1!itL. 3 
If ilfr'S^mSS 5 2rt(DltiT-i^t¥vf[HlSg3 3(03:/ 
7^>f-Cl, C2(D^Wm^%h<DW^^m^-f^ {7. 
ry/S 2 8) o 
50 [0 0 6 3] ^o;|^^i-r*3ffi$!llft^iS£5 6{CJ:!3 s^iSfr 
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m \cn-r^ is>nmm<Dmm.-^h 5 3 mmmm&<Dmi' 2 

m<r)n^±X-:^-< y'r>-^mn\^ (;^-r:y7°S2 9) . 3 

+sA#SB2 6(c3ti3^»Km^giApu -mo^mm-^ 

[0 0 6 4J ^X^yS 2 6-e3tB¥^^MK-fr-f|t, 

m 2 (Dmmm^mm^^ e 5 j; "9 0 2 (Dmm^^ e 4 

^WES^^^irL. ¥ytllI8S3 3©3^7^>f-C 1, C2 

S3 0) „ ^Lxmi<Drmmmm^^5 sicx^om 

1 »PfSF^¥S 5 4 ^P^iJSJK^ i 3 +BjM^mil]iSS 5 2 
rtoi+iT— i>.Sr^?HlIgg3 3ro=ivx^^f-C 1, C2 

¥ytiH]^3 3co=i:/xVi?-c 1, c 2 (D'pmmmt^Ki^ 

to^Jiilrm^ (;^x^/7°S3 2) . 3^mW^Wi2 6ic 

3m^umi±^mBLx-m<Dmm^mT-r6. 

[0 0 6 5] :^v-yy'S 2 STVout A^YinCOmiZ'^ 
(Dl (1/2) «T'fl/iV>»^}C«, ^2ro^W|lIi5§*J 
tP#®6 5(Cj;i9^2(^HPfl#^6 4^l8S§^ffitL. 
^Fvtui^a 3c03:/-r>f-c 1 , C2co'pm&m^t3 

tismmis 2 1 1 (Dmm^mm-r 5 ^ ^ 7° s 3 
3) o ^vxmi<Dmmmmmm^m5 5ic^iomi(D 

ltiT-A^¥?tlIIES3 3<7)3>'xVf-C 1, C 2(7)4' 

mmm^icmmi-^ u^s':/s3 4) „ ^ot^ffiT3 

#SrtfV> (;^X->'7°S 3 5) . 3tiA#gfi2 6fC3lf 

[0 0 6 6] mmomm 5 j;n.f4\ 3 nm^^m^ 5 

2 ;0^?,cDtti;^«J±^§] (9 #x5fcfc(0^ 1 5 
4i3j;l/^2»P^|fl#S6 4t:^(t. me^l*5J:t;« 

«i3ifl;j±co{s(^2^^(75 1 (1/2) mi^X'(D 3mm!± 
t. mwMmtmtmw±-^x(D 3^m&t. mMmi^ 

CD 2 fg* -ero 3 +B«ffi i: {d-® 9 #;t 5 c 

5„ ^ LT 3 If ilfr^miUgS 5 2 e>a:M«ffi i {1 (J'Hlt 

ffi*-e(^3ti«jE*ffl^$^±s*^^d^l, ±.Bmm<DjB 
mi tmmmm. i-^^io-bm^mmomL mM/-( 

[0 0 6 7] Sfe3tlis^SmiHl^5 2;0^bSMSI±<Z)(S 
}S2^©1 (1/2) ff4T-W3*B®I?rm;^j$-^6# 
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-g-tcfi, 2/5^>':/(cj;5«J±^-ft/5SfiH'253^coi 

(1/2) ffiT'i^ro-e. m-mmuis^-c^mM/ 
m\cni^x'oiz^fj:^^i!>mhi^?><D\cMx.x. mtim 

j±\cMi-^^^ V Tmii^^f^^^(7^m^i)mm^fi. mm 

[0 0 6 8] mm(Dmm6. laen. :^wM<Dmm<Dm 

10 /i5Wf±, 3#^iJ^S:M2 Hcf^X-T 3tlYg§^a:M2 
3*fflV^fcri!^:. mffi)«|gmiHl^3 l©ftt5?)fC3tH 
)li'^m®3§ 6 1 ^W\-f. 3 tilW^mial!^ 6 1 © 3 3 
ffi Y^^«M<^ 3 1 ffi-foft^-r?, j: 5 (e: Lfc 

r . i^i^fr^mHU^ 3 2 roft^^ t) 3 tiiS>^illlHl?S 

5 2^^»t, Bm^mm^5 2<D3n<Dmti^Bm'k 

3ffiYSMSM(^4't4-#Je:^ttlEli^3 3»3^X> 

[0 0 6 9] 3 mmmm^ 5 2 *5 j; tj« 3 

6 1 tt. ^timia 3 ic^-riijfe(75?F^ffi 3 3 

(Hists 5 2 . is J; t/H 5 K^i-MMmm 4<d3 wm.^ 

lHli^6 1 i:P«co«^(Z) SCOT'S) So i^oT-ttibO[el 
?S©iiPJ«. fi1g1-SfcJ6^lil&-t-5„ 

[0 0 7 0] 0#-(C^JS©ff^ffi6«i^ffltC0V^TmBJ^ 
5o m%^% 3 3 3 YSSc«M 2 3 i 
h . HljJS 3 3 (DJdSLWm\ t W W 3 ft Y 

30 w^nm 2 3 (DftSflEii^«©i^v" 2 ft i 5„ w\m^ 
m%m^ 3 3 3 ft Yg^a;?! 2 3 1 n^m^-. t . ¥ 

«[Hll& 3 3 ©TfuWMiJ t <Z)FBl©«flE t 3 ft Y^^i«M 
2 3 ©ftSffiliaffiW*^^ zmtfj:^. Vt^X3 ftil*'^ 
rniai^ 5 2 IC^SD ^nSiff^miEHs 3 ft Y^i^«M 2 

3»ft«j£iiafit(73*^2^2{f irf^i?. sftj^^mmsg 

5 2©]E?^^Stti;^mmi*«BEll?iffi(iv sftY^iglt 

M 2 3 <D^m&Mmm.<Dm/' 3 t s „ 

[0 0 7 1] ^tvtc*)- LT 3 ft Y^i^SM 2 3 ©tfitt^ 
^¥^t[lISi&3 SWa^xV-i^C 1, C 2 W^^Fe^g^aJl- 
40 S^L/iV^^-^tCtt, 3fti^'^J^@ii&5 2lC^ia^n?> 

mmmmt. 3 ft y^msm 2 3 »ftm*ait»^^ 

6 i: /j; t) . 3 fti^»ig«llill^ 5 2 roiE^jgai;^illFflffl;^ 

«iEE^a»4. ft«ffi^afitro»^2 5}-«3 (3/2) 
StrTfe?), l/eoT3ftY^il«M2 3cD4"l4,'^.^¥>tt 
[1IS&3 3CD=i:^7=Vf-C 1, C2»l3p„^^^5|5(c:gg|L. 

[0 0 7 2] mmmmeic^fiit. 3ftYSi^itM2 

3©4'fe^.^JpyfliI^3 3©3:/x>f-c 1, C2©4' 

p«iSMgi5(-^^ ufcfcji?). 3 mm^mm^ 5 2 ©m^^ 

50 m±i-^:^ti)ix^. $&lc:tt3ftA#^g2 6{c3]*P 



(10) 

17 

[0 0 7 3] /iib\ EI 1 0 ic^i-^mi(D J; 5 tc, 3 +i 

¥vtll]ES3 3C0 3>xVf-Cl, C 2(7)tt5PBlgigf|5{t3 

+s Y^iiAitsg 2 8 1 3 mYmmnm. 230 

mm^^m^d 2(Dtiitimizm^. *5j;t>'3ffiYSg!:ft 

flJ^*{CiD;t-T:. 3+iY^i!AWigS2 8(Z)4>tt.^>W4 10 
10 0 7 4] 

^-mmmmm^ 3 m^mMU(r) 3 m;^© oho 

iia5(7)-o;0S^ 3t@3i}t«M<©a'5 0ltiai;tlicSic$ 
tb5^*(-> 3;|B:feltSg0 3^A;^ro5 t)<75lffi(c^ 

sg^tT.. m=tew^^miai^;as3*iAi^i£«©at)<^2i=BA 

t-So 30 

[0 0 7 5] o^'coiSBJ}' infi. ^tli«;^*iiag^[Ml 

tB3^^ff«i2S«^'9coltlffl;^^cgiE$;}^5i:*t'. 3ffi 
A#^e©3ffiA^(7)5-fe(^ltSf-^!^$|x. ^tBiifr^ 
mifiISS;0S3ffi:ftitiSfi<^«9©2tiA;^{e:gM^tt. 3 

•So 

[0 0 7 6] -2€<Dmm\^i.ii\t^ w^mw^mm^ 3 
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zmmm\^fi^h(Dmts^. mm-MBtmmm 

ESt;-c0 3lffl:JEEt. S?!S«i±(^{5{i2ft*T'©3ffi« 
JEE i ic-gj t) #k: S r i ;6^-e# So 
[0 0 7 7] of(^f8KfCj;ixtf, 3 ffili^Jfelnli^/JS 3 

ffix?ie)!i©3iim^(c^^$n. ¥»iHiif§<©3^-x> 

n& t mmm^t. -e© 3 mms. t i-^m^\mmiikm 

mm^mimfiSi lt 3 m^^^mmi- 3 m^mmmm^^ 
$l^s i 5 ^cmmmmm:^Blmimm^n^fcl^. m^m 

mmmt. mMmB<Dmi2'j^(Dii&^x(D3mmzt 
}c:§]t)#xsc<t;a5TtSo ^LTs msm^m^m(D 

[0 0 7 8] o^~(Z)is0^(c itttf. 3 mmmmmmi 3 

:h(D ^ h<D imcm 1 <Dmm^^^i^Lxmm^ti^ t 
mc^ 3m^Mm(Dimiiitiicm2iDmm^&^^\. 
xmm ^n. 3 mmmmmm^ 3 mM^mn<D 3 +b a* 

(Dtiitimj±mmizM}i:^Lxmi<Dmm^^^^xf^2(D 

mm^m^^'o. mi(Dmmm^isx-c^m2(Dmm^m 

(Dmrmmi^mtLx 3mnwmmz3m^Mw±im 
'^^n^xoK3mMmW:^mmm^ti^tc>6. 
mMmmm^h(Dm:f3^. sm«je©(s{£2 5>©i{^s 
x(D3^mBt. mMMs.tmimMB-^x(D3mMs. 
mmmm(^imt2mt.x<D3mw£t\cm'om^?> 

::i:;4^-e#So 

[0 0 7 9] <3g(Dmm 3 mmM^m^ti^ 3 
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mm.^ti. 3 mm^iBim^ 3 m-^mmmo 3 ^ a;^ ic 
[0 0 8 0] -D^'<Dmm\cMt. ^mm^(D^^^y'y 

^ix^fcfe. 3t@A#igfi<©c|3.|4,,&ef4^5^^b. 

So 

[0 1 ] ^mmcommmm 1 tc^j^^o^-s 3^1-1' 

102] ;*:|85^©*^|«^|^ffi2{c:;5^/5^5 3ti-r>'^^'- 

SB ©lifiic Sr:^i-^~ p ^ la -rr fe S 0 
10 31 *|gB^»^*(DJF^ffi3lC;S^;5>S3lf'r^/-<- 

[04] mm<Dmm3(D^'^y<—i'mm(Dmf^i:WLm 
[0 5] ^mm<Dmm<DMm4ic^^^^:b3m4>y<- 
[06] %M<ojmA<n4v^<~r^m.(n>m»{^^mm 



20 

* [0 7] if.%m(DmMmi>mz\^i)^t^h3^Ai^^<~ 
[0 8] mm(Dmm5<D^yy<~'?mw:<r>Wii¥i:mm 

[0 9] *^BJ!(^^fficO?F^#.6(C;^)^;S^2.3^S-l'>'/^- 
9mW(Dm^i^i-^'^ y ^0-efcSo 
[010] 7|s:|SP^cD||*(OJi^ffi7lC;6^;i^5 3tB-r>'^-< 

mil] -^mfism^^^^—^mmom^^^-r 

10 :/d yi^0-T?fe5„ 

[0 1 2 1 m&mmisxxj^mMy 4 y<i:i&m-r^tzib 
[^f-^»lft9q] 

C 1 , C 2 3 >'7^:/i^. Dill, D112, D12 

1 , D 1 2 2 ^ny/U-f]} y v'fisSfg, Sill, S 
112, S121, S122 2 1, 2 

3 3lf3gi)^a:i!i;. 26, 28 3ffi:ft#Sgs 3i 

mmm^m^^. 32 m=fBi^'^miHi8&. 33 mmm 
20 34, 5 6 stiftijffli^®. 4 iM-mmtimm^^ 
m^. 4 2, 43 yTi^'h/K 44 Mtimm^^m 
m^^. 5 2 s^ijfr^mnij^s 54, 6 4 mm^ 
55, 6 5 mm^mm^m. ei stew'^jfe 



[04: 




S4 



S5 



(12) 
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[HI] 

31 33 ^^mm» 32 mm^mmmi^ 

r ' 1 r — -I 1 ^ - - - - -| 




[1119] 



61 3l9RSi(lB]% 33 52 3«ie^jl^att 
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10 5] 

61 3«JS^«li8» 33 32 





(18) 
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[US] 




m 2 (nmm^m 



4 



m 1 (oiiis^ig 



4 



S28 



m 1 coeaifl^® 



3 7-Afm 



3 7^- 



829 



r 



4 



S30 



4 



S3 



1 <r>mf^^m 



2 T-i>.um 



S32 



r 



4 



S3 3 



4 



S54 



ig 1 (r>mm^WL 
=1^ 



S35^ 



